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3 August 1967 
21 August u 
23 August " 
26-27 August 


- Depart San Diego 

- Reach 10 °S, 119 °W 

- Reach 10 °S, 112 °W 

- Depart cruise track for rendezvous with 

r/v undaiwed 


29 August to - Special current study along 112°W.at equator 
2 September 

II September - Arrive Manzanillo, Mexico 
13 September - Depart Manzanillo, Mexico 

19-23 September-Special study at south end of Guadalupe Island 
25 September - Arrive San Diego 


This report summarizes observations made by T. James Lewis on 
E4STR0PAC cruise August 3 to September 25 aboard the Scripps 
Institution of Oceanography Research Vessel THOMAS WASHINGTON. The 
ship departed San Diego August 3 (see FIGURE l), proceeded to 20°N, 
119then south to 10 °S, then east to 112 °W, then north to the 
equator, with a short diversion eastward near 3 °S to rendezvous with 
the other EASTROPAC vessel, R/V UNDAUNTED. After a 5-hay current 
study near the equator, the ship proceeded north again along 112°W 
to 12°N, and then northeastward to Manzanillo, Mexico. After two 
days in Manzanillo, the cruise continued westward and northwestward 
to Guadalupe Island for a 5-day study, and then directly to San 
Diego, arriving early in the morning of September 25- Observations 
of birds, mammals, and turtles^ made on 4-5 days of the trip, are 
presented in TABLES 1-12 and FIGURES 1-9 at the end of this report. 

A total of 8,68l birds of L5 species were observed between sunrise 
and sunset. An additional 205 birds of 9 species were seen at 
night. Juan Fernandez Petrels, Sooty Terns and Wedge-tailed Shear¬ 
waters were the dominant birds in two rather small areas between 5°N 
and 7°N (FIGURE 3)- Diurnal observations were conducted for 298.6 
hours during which the ship traveled ^ y 0k0 miles. Nocturnal observa¬ 
tions were conducted for 3^*5 hours while the ship was underway. 

Excellent cooperation was received from the captain and crew 
as well as from many of the scientific party. Use of the skiff on 
several occasions would not have been possible without their help. 















Methods 


Observations were made from the bridge. During a few days when 
uhe wind was very calm or coming from our stern, observations were 

from the flying bridge. From the bridge only about three quarters of 
the horizon could be observed at any one time and many birds were 
surely missed because of this. Watch was maintained during nearly 
all of the diurnal hours that the ship was underway, and occasional 
checks were made when the ship was stopped on station. 

Nocturnal observations were made while under way using a light 
from the Port Boat Deck. No observations were made during the last 
portion of trip because of the full moon. Time on station was not 
recorded as observation time even though occasional sightings were 
made during these periods. 


Discussion 

* 

For convenience of analyses the trip has been divided into 8 
areas: A - Aug 3 - 6 , B - 7~l6 Aug., C - 17-21 Aug., D - 23-28 Aug., 

E - 29 Aug.-2 Sept., F - 3-8 Sept., G - 9-10, 13-15 Sept., H - 16-18 
and 2k Sept. 

Area A - from San Diego to 20N was dominated by Leach Storm 
Petrels and Northern Phalaropes. In the southern part Wedge-tailed 
Shearwaters, New Zealand Shearwaters, and Cook Petrels also became 
very important. These areas included many of the coastal bird- 
fauna as •well as some migrant ducks and landbirds. 

Areas B and F from 20°N to the equator are characterized by a 
concentration of Pterodroma externa near 5°N. This concentration 
occurs at the boundary between the North Equatorial counter current 
and the California coast. 

Areas C and D from the equator to 10°S are very similar with a 
few scattered flocks of Sooty Terns in their southern parts. 

Area E between 2°30 , N and S, along 112°W, Is the area of Dr. 

B. A. Taft T s current studies. August 29 th was spent at the Equator. 

On the 30th to 31st we went to 2°30 T N and back to the Equator, and 
on September 1 and 2, we went to 2°30 r S and back. The only birds of 

note in this area were the Galapagos Storm Petrels following the 

ship, which made up nearly one-half of the observations. 

Area G is the coastal area off Manzanillo Mexico. In this area 
the predominantly land based sea birds such as boobies, terns, and gulls 
make up most of the observations. 

Area H is the final leg northbound from 20°N along the Baja California 
coast to Guadalupe, and between Guadalupe and San Diego. 







Species Accounts 


New Zealand Shearwater 

This bird occurred only on August 5 about 250 miles southwest of 
Guadalupe Island. 

Manx Shearwater 


The listing of observations under this name means that all birds 
observed were not identified to race. These birds occurred south of 
Guadalupe and north of the Equator. 

Tahiti , Phoenix , and Tahiti/Phoenix Petrel 

Several of these very similar petrels were specifically identified 
only when they were observed at very close range. 

Herald Petrel 

Only one bird identified as Herald Petrel was seen near 7°N at 
119 °W. 

Dark-rumped Petrel 

This Galapagos IsLand bird was in the area of high Shearwater/ 
Petrel populations north of the Equator at both 119°W and 112°W. 

P. externa 


Both races, Juan Fernandez Petrel and White-necked Petrel,were 
observed on this trip. The White-necked Petrels were separated by 
the heavier black border on the leading edge of the wing. This species 
was the predominant one for the survey but occurring almost exclusively 
in high concentrations at 5“7°N along both 119°W and 112°W. 

Cook Petrel 


These birds were observed well off the Baja California coast. 

Bonin Petrel 


Five of these Hawaiian breeding birds were very distinctive when 
compared with the other small pterodroma . Their very dark collars and 
prominent slash in the wing made them unmistakable. 

Storm Petrel 

Birds not positively identified with white rumps were called 
White-rumped Storm Petrels. Birds with white rumps and almost all of 
the other characteristics of Leach Storm Petrel but not positively 
identified were called Leach-type Storm Petrels. Those called Storm 

Petrel sp. were distant enough that no rump color or other characters 
could be observed. 


























Galapagos Storm Petrel 


This bird was the dominant one following the ship throughout most 
of the trip. 

White-faced Storn Petrel 

Most of these birds were south of the large concentration at 5°N 
and occurred only on the eastern-most leg of the trip. 

Fork -tailed Petrel (?) 

This is a questionable sighting because of location but Ed Coughran 
and I both described the bird separately and felt that we were fairly 
sure of our observation. 

Sooty Tern 

Records for this trip indicate that the Sooty Terns were using the 
areas of 5°-L0°H and 5°-10 o S, and were virtually absent from the remaining 
areas. Most flocks that were closely observed contained immatures in¬ 
dicating they were from spring or summer breeding populations. 

Mammals and Turtles 


Seven hundred five mammals of about eight species, and 12 turtles 
of two species were recorded (TABLE 12). 

Other Data Collecting Activities 

Routine collections of data proceeded as on previous EASTROPAC 
trips- Only one of the continuous recording environmental data buoys 
that had been anchored by the January EASTROPAC trip was found and 
serviced. A computer aboard ship ma.de some of the oceanographic data 
available* but special programs had to be written depending on the 
type of analysis desired. These data can be obtained from BCF or 
Scripps. On this trip two special projects were carried out. One was 
a current study by Dr. B. A. Taft on the 29 th August to 2 September 
near the Equator. The other was a vertical distribution study of a 
pelagic snail off the southern end of Guadalupe Island, carried out by 
Mr. Charles B. Miller. 
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TABLE 1. SUMMARY OF OBSERVATIONS BY AREA 


Soecies or Group 

A 

B 

c 

Area 
D f 

E 

F 

G 

H 

Totals 

Black-footed Albatross 

k 






4 


4 

Pink-footed Shearwater 

i 




1 

3 


8 

Pale-footed Shearwater 





594 

8 


9 

Wedge-tailed Shearwater 

28 

89 

6 

2 


137 

2 

858 

New Zealand Shearwater 

16 



• 





16 

Sooty Shearwater 

11 








11 

Sooty/Slenderbilied Shearwater 

12 


4 






12 

s' 

Christmas Shearwater 





2 

134 


6 

Manx Shearwater 

3 





7 


144 

Tahiti Petrel 


3 

3 

2 


5 



13 

Phoenix Petrel 


1 

1 

2 


1 



5 

Tahiti/Phoenix Petrel 


6 

4 - 

4 

1 

4 



19 

Kermadec Petrel 


3 

1 

1 


15 



20 

Herald Petrel 


1 




• 



1 

Dark-rumped, Petrel 


16 




4 



20 

Juan Fernandez Petrel 


10 5 

2 

2 


1345 

321 


1776 , 

White-necked Petrel 


71 

1 



14 

4 


86 

Pterodroma externa ssp. 

1 

478 

■ 1 

2 


261 


747 

Large Pterodroma sp. 




1 





l 

Cook Petrel 

17 

6 






3 

26 

Bonin Petrel 


5 







5 

Black-winged Petrel 


9 




31 



4-0 

White-winged Petrel 


6 




' 108 



6 

Collared Petrel 


15 

54 

45 

16 



238 

Pterodroma leucoptera ssp 


1 







1 

Small Pterodroma sp 


18 

3 


2 

3 



26 

Murphy Petrel 

1 





9 



10 

Pterodroma sp. 

1 

1 

1 


1 

1 



5 

Bulwer Petrel 


3 



1 

1 



5 

Shearwater/petrel sp. 

17 

8 

4 

4 o 

4 

88 

242 

1 

404 

Wilson (?) Storm Petrel 


1 







1 

White-throated Storm Petrel 




2 


1 



3 

White-bellied Storm Petrel 



1 






1 

C-alapagos Storm Petrel 


53 


31 

50 

19 

2 

2 

157 

1 

Earcourt (?) Storm Petrel 





8 

4 - 



4 - 

Leach Storm Petrel 

52 

2 




1 


63 

(Socorro) Leach Storm Petrel 

9 






4 

30 

43 

Leach-type Storm Petrel sp 

233 

1 



6 

9 

5 

8 

262 

White-rumped Storm Petrel sp 

29 

39 

3 


7 

29 

18 

4-8 

173 

Black Storm Petrel 







4 

3 

7 

White-faced Storm Petrel 




9 

10 

2 



21 

Fork-tailed Storm Petrel 






1 



1 

Least Storm Petrel 








1 

1 

Storm Petrel sp 

56 

10 


6 

3 

7 

9 

11 

102 








( 29 sp + 4 ssp) 

Rec-billed Tropicbird 


1 




3 

2 


0 

Rea-tailed Tropicbird 


17 

0 

9 

1 

8 

1 


42 

Tropicbird so 



2 

2 



1 


5 

Brown Pelican 

7 








7 

Blue-footed Booby 







11 


11 

Blue-faced Booby 









15 

Brown Booby 






2 

148 


150 

































TABLE 1 (cont'd) p.2 


Area 


So 


ccies 


Group 


Rea-footed Booby 
Brandt Cormorant 
Cormorant sp. 

Frigatebird sp. 

Whimbrel 

Lesser Yellowlegs 
Red Phalarope 
Northern Phalarope 
Phalarope sp. 

Shorebird sp. 

Skua 

Pomarine Jaeger 
Long-tailed Jaeger 
Jaeger sp. 

Western Gull 
Gull sp. 

Sabine Gull 
Gulled-billed Tern 
Common Tern 
Forster-type Tern 
Sooty Tern 
Royal Tern 
Black Tern 
Common Noddy 
White Tern 
Tern sp. 

Xantus Murrelet 

Mallard 

Pintail 

Blue-winged/cinnamon Teal 
Buck sp. 

Mourning Dove 
Bank Swallow 
Rough-vlnged Swallow 
Swallow sp. 

Orange-crowned Warbler 
Warbler sp. 

House Finch 
Passeriform sp. 

Bird sp 

Totals Birds 

No. of Species 

No. of Hours 

No. of Miles 

Birds per linear mile 


B 


D 


E 


G 


H 


1 

1 

8 

1 

5 

430 

2 


1 

1 

65 

4 


4 


2 

1 


l 


1 


1 

1 


1 

21 


43 


98 305 


2 

nil 


4 


1 

2 


45 


76 

93 

32 

1 

1 

8 

2 

2 


6 

1 


568 


l 

1 

l 

l 


l 

1 


3 

17 

5 


6 

l 


3 

1 


50 

1 

3 

4 


Totals 


46 

1 

1 

o 

9 

1 
84 

523 

37 
18 

2 

38 
2 

10 

66 

4 

6 

4 

2 

1 

1557 

4 

568 

2 

7 

3 

9 

50 

1 

2 

3 

(seabirds) 6 
(56sp + 4ssp 1 

1 

8others 


1 

1 


64 


1 

1 

l 

1 

3 

4 


1034 1019 
22 20 
27.5 53-0 
261 517 
3.97 1*97 


199 

467 

116 

3723 

1914 

209 

8681 

12 

12 

11 

28 

. 27 

15 

64 

34.1 

43.6 

27 .O 

4o.o 

35-4 

38.0 

298.6 

366 

450 

265 

435 

359 

387 

3040 

0.54 

1.04 

0.44 

8.56 

5-33 

0.54 

2.8 5 









TABLE 2. Summary of Area A: 


San Diego to 20°N, along 119°W. 



Black-footed Albatross 
Pink-footed Shearwater 
Wedge-tailed Shearwater 
New Zealand Shearwater 
Sooty Shearwater 

Sooty /Slenderbilled Shearwater 

Manx Shearwater 

Pterodroma externa ssp 

Cook Petrel 

Murphy Petrel 

pterodroma sp 

Shearwater/Petrel sp 

Leach Storm Petrel 

(Socorro) Leach Storm Petrel 

Leach-type Storm Petrel • 

White-rumped Storm Petrel sp. 

Storm Petrel sp. 

Brown Pelican 
Brandt Cormorant 
Cormorant sp 
Whimbrel 

Lesser Yellowlegs 
Red Phalarope 
Northern Phalarope 
Phalarope sp. 

Pomarine Jaeger 
Jaeger sp. 

Western Gull 
Gull sp. 

Royal Tern 
Xantus Murrelet 
Blue -winged/Cinnamon Teal 
Mourning Dove 



Total 



Total Birds 
No. of Species 
No. of Hours 
No. of Miles 

Birds/linear mile 


160 748 110 16 

8 12 6 5 

4.8 7-7 9-5 5-5 

26 80 89 57 

6.153 9-350 1.235 0.280 


1034 
22 
27 -5 
261 

3-97 



















TABLE 


J> 


SUMMARY OF AREA B: 20 °H to Equator, along 119°W. 


August 


t 

7 

. 8 .. 

9 

10 

. 11.- 

IP 

IP 

... -Ik 

1^ 

16 

Tntn 1 

Wedge-tailed 



1 


3 

5 

4 

70 


6 

89 

Shearwater 












Tahiti Petrel 





1 

l 

1 




3 

Phoenix Petrel 









1 


1 

Tahiti/Phoenix 





4 


1 



1 

6 

Petrel 












Kermadec Petrel 





1 

l 


1 



3 

Herald Petrel 







1 




1 

Dark-rumped Petrel 

o 


3 


2 

l 

l 

1 


2 

16 

Juan Fernandez 






20 

5 

75 

1 

• 5 

106 

Petrel 












White-necked Petrel 





1 

25 

2 

^3 



71 

Pterodrotna externa ; 

ssp 




1 

16 

27 

425 

2 

7 

478 

Cook Petrel 






2 

4 


• 


6 

Bonin Petrel 


• 





2 

3 



5 

Black-winged Petrel 







• 

9 



9 

White-winged Petrel 







6 




6 

Collared Petrel 





• 

2 

1 

3 


9 

15 

Pt er oar oma leuc optera 




1 






1 

w* ^ 

Small Ptercdroma sp 


1 

1 


2 


7 

7 



18 

Pterodroma sp 






1 



• 


1 

Bulwer Petrel 







3 




3 

Shearwater/Petrel sp 1 

1 



2 

1 

2 

1 



8 

Wilson(?) Storm 





1 






1 

Petrel 












Galapagos Storm Petrel 




50 


1 

2 



53 

Leach Storm Petrel 

1 

1 









2 

Leach-type Storm 

1 










1 

Petrel 












White-rumped Storm 


1 


3 

28 



4 

2 

1 

39 

Petrel sp 












Storm Petrel sp 



1 


8 



1 



10 

Red-billed Tropic- 




1 







1 

bird 












Red-tailed Tropic- 

1 

6 

2 

k 


1 

1 


2 


17 

bird 












Red-footed Booby 

1 










1 

% 

Frigatebird sp 










1 

1 

Pomarine Jaeger 




1 




1 



2 

Sooty Tern 








3 


40 

43 

Bird sp 

1 

1 









2 

Total Birds 

12 

11 

8 

9 

105 

76 

69 

649 

8 

72 

1019 

Ho. of Species 

G' 

3 

4 

4 

8 

8 

11 

9 

5 

7 

20 

Ho. of Hours 


4.0 

5-4 

4.4 4.4 

6.8 

6.8 

6.5 

3-1 

7-2 

53-0 

Ho. of Miles 

46 

42 

53 

50 

47 

58 

52 

67 

38 

64 

517 

Birds/linear mile < 

0.260 

0.2ol 

0.150 0. 

180 2.234 

1.310 

1.326 9*686 

.210 

1.125 

1.97 













TABLE 4. SUMMARY OF AREA C: Equator to 10°S, along 119°W 


Wedge-tailed Shearwater 
Christmas Shearwater 
Tahiti Petrel 
Phoenix Petrel 
Tahiti/Phoenix Petrel 
Kermadec Petrel 
Juan Fernandez Petrel 
White-necked Petrel 
Pterodroma externa ssp 
Collared Petrel 
Small Pterodroma 
Pterodroma sp. 
Shearwater/Petrel sp. 
White-bellied Storm Petrel 
White-rumped Storm Petrel' sp. 
Rea-tailed Tropicbird 
Tropicbird sp 
Sooty Tern 
Wnite Tern 


Total Birds 

No. of Species 

No. of Hours 

No. of Miles 

Birds per linear mile 


August 

17 18_12_20_21_ .Total 



3 

1 

2 

1 

1 

1 

2 


1 

2 


6 

4 

3 
1 

4 
1 
2 
1 
1 

54 

3 
1 

4 
1 

3 
6 
2 

98 

4 


5 

2 

5.8 

82 

0.060 


20 

S> 

5.7 

58 

• 344 


138 

6 

6.6 

70 

1-971 


22 

5 

7-4 

77 

0.285 


14 

7 

8.6 


79 

0.177 


199 

12 

34.1 

366 

0.544 














TABLE 5- SUMMARY OF AREA D: 10°S to Equator along 112°W 



23 

, 24 

August 

... 25 , 

, 26 

27 

28 

Total 

Wedge-tailed Shearwater 

2 






2 

Tahiti Petrel 

2 






2 

Phoenix Petrel 

2 






2 

Tahiti/Phoenix Petrel 

2 

2 





4 

Kermadec Petrel 


1 





1 

Juan Fernandez Petrel 

1 

1 





2 

Pterodroma externa ssp 



1 


1 


2 

Large Pterodroma sp 






1 

1 

Collared Petrel 

5 

11 

14 

2 

13 


45 

Shearvater/petrel sp. 

13 

10 

12 

1 

4 


40 

White-throated Storm Petrel 





2 


2 

Galapagos Storm Petrel 




9 

10 

12 

31 

White-faced Storm Petrel * 


4 

2 

% 

1 

2 

9 

Storm Petrel sp 


2 

1 

3 



6 

Red-tailed Tropicbird 

9 






9 

Tropicbird sp 

2 






2 

Sooty Tern 

103 

194 

7 

1 



305 

White Tern 


1 

1 




2 

Total Birds 

l4l 

226 

38 

16 

31 

15 

467 

Wo. of Species 

7 

7 

5 

3 

5 

3 

12 

Wo. of Hours 

7-5 

6.8 

6.4 

10.0 

8.8 

4.1 

43-6 

Wo. of Miles 

74 

73 

58 

92 

102 

51 

450 

Birds per linear mile 

1.905 

3-095 

-655 

0.173 

0.303 

0.294 

1.038 









TABLE 6. SUMMARY OF AREA E: between 2°30'N and S, along 112°W. 


August September 



29. 

30 

31 

1 

2 

Total 

Pale-footed Shearwater 




1 


1 

Tahiti/Phoenix Petrel 




1 


1 

Collared Petrel 


4 

1 

5 

6 

16 

Small Pterodroma sp 


2 

* 



2 

Pterodroma sp 

1 





1 

Bulwer Petrel 





1 

1 

Shearwater/Petrel 


1 

1 


2 

4 

Galapagos Storm Petrel 

2 


19 

8 

21 

50 

Leach Storm Petrel 



2 

2 

4 

8 

Leach-type Storm Petrel 



3 

2 

1 

6 

White-rumped Storm Petrel sp 


2 

5 



7 

White-faced Storm Petrel 


5 

1 

1 

3 

10 

Storm Petrel sp 


l 

1 


1 

3 

Red-tailed Tropicbird 



. 

1 


1 

Frigatebird sp 

1 





1 

Pomarine Jaeger 





1 

1 

Jaeger sp 


1 




1 - 

Common Roddy 


2 




2 

Total Birds 

4 

18 

33 

21 

40 

116 

No. of Species 

3 

\ 5 

4 

6 

6 

11 

No. of Hours 

— 

8.6 

7-1 

9.2 

2.1 

27.0 

No. of Miles 

0 

74 

79 

87 

25 

265 

Birds per linear mile 


0.243 

0.417 

0.241 

1.600 

0.438 










TABLE 7- SUMMARY OF AREA F: Equator to 15% mostly along 112°W. 


September 



_ 

k 


6 

7 

8 

Total 

Pink-footed Shearwater 


1 

2 




3 

Wedge-tailed Shearwater 


46 

462 

13 

12 

61 

594 

Christmas Shearwater 



1 

1 



2 

Manx Shearwater 



2 

2 

3 


7 

Tahiti Petrel 




4 

1 


5 

Phoenix Petrel 


1 





1 

Tahiti/Phoenix Petrel 


2 


1 

1 


4 

Kermadec Petrel 

1 

4 

3 

l 

5 

l 

15 

Lark-rumped Petrel 



4 




4 

Juan Fernandez Petrel 


81 

7 66 

202 

215 

81 

1345 

White-necked Petrel 


4 

7 

3 



14 

Pterodroma externa ssp 


76 

149 

3 

30 

3 

261 

Black-winged Petrel 



7 

19 

5 


31 

Collared Petrel 

5 

76 

27 

« 



108 

Small Pterodroma sp 


1 

2 




3 

Murphy Petrel 


9 





9 

Pterodroma sp 

• 


1 




1 

Bulwer Petrel 


1 





,1 

Shearwater/Petrel sp 

1 

46 

29 


9 

3 

88 

White--throated Storm Petrel 


l 

• 




l 

Galapagos Storm Petrel 


14 

1 


4 


19 

Harcourt(?) Storm Petrel 


1 


3 



4 

Leach-type Storm Petrel 


6 


1 


2 

9 

White-rumped Storm Petrel sp 


6 



23 


29 

White-faced Storm Petrel 

1 

1 





2 

Fork-tailed Storm Petrel 




1 



1 

Storm Petrel so 

X. 


6 



1 • 


7 

Red-billed Tropicbird 





1 

2 

3 

Red-tailed Tropicbird 

1 


4 

1 

2 

• 

. 8 . 

Brown Booby 






2 

2 

Frigatebird sp 



1 




1 

Red Phalarope 





1 


1 

Skua 






1 

1 

Pomarine Jaeger 


12 

6 


3 


21 

Common Tern 





2 


2 

Sooty Tern 


427 

681 


3 


1111 

White Tern 



1 




1 

Tern sp 






2 

2 

Bird sp 


1 




1 

2 

Total Birds 

9 

823 

2156 

255 

321 

159 

3723 

No. of Species 


15 

15 

11 

13 

8 

28 

No. of Hours 

6.1 

6.8 

7.2 

5-8 

7-5 

6-6 

40.0 

No. of Miles 

76 

88 

76 

45 

74 

76 

435 


Birds per linear mile 0.118 9*352 28.368 5*866 4.337 2.092 8.56 











TABLE 8. SUMMARY OF AREA G: within 400 miles of Manzanillo, Mexico 


2 


Pink-footed Shearwater 
Pale-footed Shearwater 2 

Wedge-tailed Shearwater 86 

Manx Shearwater ^1 

Juan Fernandez Petrel 301 

Pterodroma externa ssp ^ 

Shearwater/Petrel""sp 218 

Galapagos Storm Petrel 1 

Leach Storm Petrel 1 

(Socorro) Leach Storm Petrel 
Leach-type Storm Petrel 4 

Vhite-rumped Storm Petrel sp 1 

Black Storm Petrel 

Storm Petrel sp . 1 

Red-billed Tropicbira 1 

Red-tailed Tropicbird 1 


Tropicbira sp 
Blue-footed Booby 
Blue-faced Booby 
Brown Booby 
Red-footed Booby 
Whimbrel 


Red Phalarope 

Northern Phalarope 16 

Phalarope sp 2 

Shorebird sp 

Skua 1 

Pamarine Jaeger 2 


Long-tailed Jaeger 
Jaeger sp 
Sabine Gull 
Gull-billed Tern 
Black Tern 


Tern sp 1 

Mourning Dove 

Bank Swallow 

Rough-winged Swallow 

Swallow sp 1 

House Finch 1 

Passeriform sp 1 

Total Birds 691 

Ho. of Species 15 

No. of Hours 9•1 

No. of Miles • 87 

Birds per linear mile 7*9^2 


September 


10 (skip) 13 _14_ 11 _ Total 




4 


4 



1 

5 

8 

3 

6 

34 

8 

137 


88 

4 

1 

134 

19 


1 


321 

k 

18 


5 

1 

*T 

242 

1 




2 





1 



1 

3 

4 

1 




5 

2 


4 

il 

18 


2 

2 


4 

3 

1 


4 

9 

1 

• 



2 





1 

1 

- 



1 

8 


3 


11 



2 

13 

15 

5 

136 

7 

- 

148 

14- 


21 

10 

45 

l 




1 

66 

4 

2 


76 

10 

4l 

23 

3 

93 

2 

2 

25 

1 

32 



1 


1 





1 


3 

3 


8 



2 


2 



1 

1 

2 


6 



O 

1 



• 

1 


568+ 



568 





1 



1. 


1 



1 


1 



1 


1 





1 

• 




l 





l 

156 

857 

149 

61 

1914 

12. 

9 

18 

7 

27 

7.7 

3-0 

7.5 

8.1 

35 

83 

30 

72 

87 

359 


1.879 28.566 2-069 0.701 5-33 







TABLE 9- SUMMARY OF AREA H - 20°W to San Diego, via Guadalupe Island 


16 


Wedge-tailed Shearwater 2 

Cook Petrel 
Shearwater/Petrel sp 
Galapagos Storm Petrel 2 

(Socorro) Leach Storm Petrel 1 

Leach-type Storm Petrel sp 3 

White-rumpea Storm Petrel 15 

Black Storm Petrel 
Least Storm Petrel 

Storm Petrel sp 2 

Red Phalarope 1 

Phalarope sp 

Shorebira sp 

Pomarine Jaeger 2 

Jaeger sp 1 


Western Gull 
Gull-billed Tern 

Forster-type Tern 1 

Mallard 

Pintail 

Duck sp 

Mourning Dove 

Orange-crowned Warbler 

Warbler sp 

Passeriform sp 


Total Birds 

30 

Wo. of Species 

5 

Wo. of Hours 

10.7 

Wo. of Miles 

105 

Birds per linear mile 

0.285 


September 


17 . . 

18 (skip! . 

24 

Total 




2 

3 



3 

1 



1 




2 

10 

12 

7 

30 

2 


3 

8 

32 


1 

48 

2 

1 


3 

1 



1 

X. 

3 

1 

5 

11 

1 



2 

3 



3 


17 . 


17 

3 



5 

2 


3 

6 


1 


l 



3 

3 




1 


50+ 


50 



1 

l 



3 

3 


2 

2 

4 



1 

1 



1 

1 



2 

2 

63 

84+ 

32 

209 

6 

7 

7 

15 

9-3 

7-6 

10.4 

38 .O 

87 

76 

119 

387 

0.724 

1.105 

0.268 

0.540 







August 


TABLE 10. SUMMARY OF NOCTURNAL OBSERVATIONS 


Area B 



7 

8 

9 .. 

10 . 

1 1 . 

11 

ik 

17 20 

Wedge-tailed Shearwater 






1 



Pterodroma externa 







1 


Small Pterodroma 






If 

1 


Shearwater/Petrel 






2 



Unite”rumped Storm Petrel sp 




1 





Storm Petrel sp 

5 








Sooty Tern 






1 



Bird sp 


1 







Total Birds 

5 

1 

0 

1 

0 

8 

2 

0 0 

No. of hours 

2.0 

1.0 

1-3 

2.0 

0.8 

2.0 

2.0 

1.0 2 


1 


Area D 


Tahiti/Phoenix Petrel 

Juan Fernandez Petrel 
Pterodroma externa 
Collared Petrel 
Small Pterodroma 
Shearwater/Petrel 
White-rumped Storm 
Petrel sp 
Unite-faced Storm 
Petrel 

Storm Petrel sp 
Red-tailed Tropicbird 
Phalarope sp 
Sooty Tern 
Bird sp 

Total birds 1 

No. of hours 1.5 


23 2k 25 26 27 30 31 1 


6 2 


1 

10 5 1 

2.5 2.5 2.0 


1 


August/September 
Area E 


1 


1 


1 


1 


Area F 


3 4 5 


1 

1 

1 

3 

5 

1 


4 


2 

7 


7 108 12 
1 


7 


1 


1 

1 

2 


0 1 1 I* 1 9 12525 5 

1.2 1.0 1 . 31 . 3 , 1 . 51.9 2.01.5 2.0 


Total 


205 

36*3 


TABLE 11. SPECIMENS COLLECTED (All skins) 


Galapagos Storm Petrel 7 
Leach Storm Petrel 11 
Unite-faced Storm Petrel 2 
Red-tailed Tropicbird 1 
Red-footed Booby 2 
Red Phalarope 1 
Northern Phalarope 1 
Parasitic Jaeger 1 
Western Gull 3 
Orange-crowned Warbler 1 
Yellow Warbler 1 


Total 31 






























TABLE 12. MAMMAL AND TURTLE SIGHTINGS 
California Sea lion 
1 3 August 1967 

Seal sp 

1 3 August 19o7 

Common Dolphin 

- ■ 1 ■ »■! 

55 3 August 1967 

Right Whale Dolphin 

150 1 September 1967 

Dolphin sp? 

50 3 August 1967 

60 28 August 1987 

185 31 August 1987 

150 2 September 1967 

50 k September 1987 

Pilot Whale 

3 11 August 1967 

Raise Killer Whale 

3 19 August 1967 


Killer Whale 


1 

Ik August 1967 


Sperm 

Whale 


1 

17 August 1987 

• 

Sei Whale 


1 

11 August 1967 


2 

k September 1967 


Whale 

sp 


1 

11 August 1967 


k 

17 August 1987 


2 

18 August 1967 


2 

31 August 1967 


1 

10 September 1987 


2 

17 September 19 87 



Total Mammals recorded: 705 



























TABLE 12 (cont'd) Mammals and Sightings 


Loggerhead (?) Turtle 

Green Turtle 

1 13 August 1967 

1 27 August 1967 

1 li September 1967 

5 10 September 1967 

k 14 September 1967 


Total turtles recorded: 12 





















































































































Birds/linear mile 


28.368 


• > 
/ 


















FIGURE Daily Abundance of Wedge-tailed Shearwaters. 
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FIGURE 5* Daily Abundance of Pterodroma externa. 






















































F±G T jnE 6. Daily Abundance of Collared Petrels (plain) and Black-winged Petrels (encircled). 


































FIGURE 7* Daily Abundance of Leach and -Leach-type Storm Petrels. 























































FIGURE 9* Daily Abundance of Sooty Terns. 
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0<s00 

3 - )» 



f - 



0700 

a 10 






7 1 ' 0800 

J ' o 3 > 

/ <?£> ’i> 





trsi 0900 

J'S*> 

/*'o/ 





1000 

1 /5 / Q -- 

UJL£- 

J < J £ 


/ /O 



1100 

/ / 9 -—. 

L 3V 

/ -/ 


— f ■ * -— 



1200 

4^ 






'0300 

2 d 






A4oo 

\r 27 






t Y ;/s> 1500 

J-Lt 






1600 

/ O l f 

r , -><J 





0 

0 

to¬ 

rn 


JO 





17 ‘O 1300 


/ T ■ - 1 — 1 -■—■ 





1900 







2000 

■0 j 

- t 

/ y 0 v 





2100 







2200 







2300 







2400 
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Date ^ P 'y 

Organizatio n 


Shi p/ U/gsU]^.foy\ (_) Cruise No • £ 2 ^jj>a<> 2 - 

_ Eecorde r _ 

Sunrise: Time_Position: Lat. CO / ? Long. /)/ /V ,.. 

< * C* 

Sunset: Tim e i > (/ / Position: Lat. / ^2 , Long, j 

Miles travelled from 0000 hours to sunrise = £. / 

Miles travelled from sunrise to sunset = ‘V 

Miles travelled from sunset to 2400 hours = - f 

_ TIME OF FIX TYPE OF FIX _ LATITUDE _ LONGITUDE _ 

1 . 

2 . 

3 . 

4 . 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 




1- 


0200 







0300 







o 4 oo 







, - 7 0500 

-l 3 S 

/ * t - ^ 





^ > o£oo 

aLlM. 






T 6 • ) 2X2^ 







0800 

t 2 .Lt . 1 






0900 

-.1 




1 *7 



■ 1000 

—---- 

-<• jT / 


- 



,0: $' 3100 

/ f 

- 

. j r- j 





//■ 5 - "1200 

* 

f h *5 1 





<. 13 00 







, 3 . .aloo 

/ / 

1 0 /JO 





P 0 .° 

f r ^ 

y 

r if f 0 





! £• -^1600 

— z/ 

T & > v 





.•< .’1700 

7 y 7 

y jp 

&' ViJ 1 





,7: v"i8oo 

/ / ^ 

/ 8 V *r 





1900 







2000 


. 7 f V j 





• s/t>,{> 2100 







2200 







2300 







2400 








9586-SI-MNH 
Rev. 9/28/66 















































































Dat e _/^ sjyyiAlf- (t ~7 ^hi p / UJe/. ; h i -w'. ~th m (_ 

Organizatio n ftfB&P _ Recorde r 


) Cruise No. 02 % - ?_ 


_ _ - r v t 

Sunrise: Tim e 2 Position: Lat. Of, / Z ,V, Long 

Sunset: Tim e/ ’ ^ Q Position: Lat. 0 ' ■' /-y , Long. //<-> 5 <9 u>/ 


3"^ 


Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = (b 


Miles travelled from sunset to 2^00 hours = ✓ 2- 


TME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


Hourly Positions: 
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Dat e// 7 

Organization po&J 2 


Shi p/, (Lnyfj , A (_) Cruise No. g-"- Q eo 2^ 

_ Recorder 5 


Sunrise: Time 0£0JJ Position: Lat. ; > J ' , Long, j / / y 

* f * 

Sunset: Tim e / 7 54 Position: Lat. 6 6 ; 5 , Long. 9' > t «<. 


Miles travelled from 0000 hours to sunrise = S 
Miles travelled from sunrise to sunset = _Z<2_ 

Miles travelled from sunset to 2400 hours = 3 3 

_TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5 - 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt. 
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Dat e Z 0 7 Shi p (_ 

Organizatio n _ Recorde r 4^ty/s 


) 


Cruise No. £> 2 X- 0 00 2- 



* 



Sunrise: Time 0 J 

Position: Lat.. 7 


Long. // *7 OH l 

Sunset: Time ) 7*T . 

0 

Position: Lat, l t 

92 , 

Long./ 1 ( i 



Miles travelled from 0000 hours to sunrise = -Si- 
Miles travelled from sunrise to sunset = 2 2~ 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 



2 . 

3* 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir, Wave Hgt 

0100 





1 


0200 







....M- 0300 


; ^ z/ 6^ 





3 ■ o4oo 

Y 7 

— / ■ f v 1 •? ■ - 





0500 







0600 

7 






0700 

7 

Z? 


/o 



7- V? 0800 

7 j 5a 

/ <9 0 tf 





0900 


0 7 





/ 0 e$<S\1000 

J?7P^ 

/ 4 ' j £ 





✓1100 







j 0* 1200 







u ^1300 

Z /7 






1^00 


/?U3 





Y 1500 




/£> 



/, 1 16 0C 


tf 00 





1700 







' 5^ 1800 







1900 







2000 







2100 







2200 







~ 2300 

q *ib 

/* '£9 ' 





^ 2400 

-T- 
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Date L/ A f 6> 7 
Organizatio n pQBsF 


% 

Shi p /T USgilu*,. (. 


) 


Cruise No. 0 2.$r-c?c>c> 2- 


Recorder beujf* 


Sunrise: Time QX ' 

« ♦ 

Position: Lat. f H• , 

Long. / / > 

Sunset: Time / / £ 

* 

Position: Lat. H £ , 

Ijong. 11 y 1 1 







Miles travelled from 0000 hours to sunrise = f *{ 
Miles travelled from sunrise to sunset = 


Miles travelled from sunset to 2400 hours = ; _ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


Hourly Positions: 
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Dat e 13 A-t^.a .g & 7 Shi p (_) Cruise No . j/X'S' - c>oa 2 _ 

Organizatio n fyBS-7 _ Recorde r 7 e^, > _ 


Sunrise: Tim e /} S Q 

Sunset: Time .17. ?, 7. 


Position: Lat. 0 <9 > 7 5 , 

<u 

Position: Lat. q -? / , 


Long. /? c '?<y <c/ 
Long. / / / * £4 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^-00 hours = 


V- 

20- 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1 . 

2 . 

3. 

4. 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 





1 


0200 







0300 







0400 








< 7 '£ 7 S 

iJSL'V .3 V 


c/ 



• 2 '°' 0600 



0 °t 

— u - 



r0 . 2120 . 

j ‘ *> 7 


t 




0800 







8 • ’ 0900 


U 2 .l <0 


// 



1000 


1/2 c 5 


/ / 



1100 

7 / 

/ /:? 





>2 5*; 1200 


A 





1300 

-U'-UV ' 

w*i 





ii'~ 33 ^ 00 

■/ .v -/ 






1500 



*3 / 

/ 



1600' 







tdi ' 1700 - 

• 7/7 S 






1800 







1900 







2000 

9 ° 00 ' 5 ' 

HI 3 $ 





2100 

* J >7 



C/ 



2200 

/ 

.10 37 uJ 


- 7 - 



2300 







2400 
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Cat 6 2 y h, •, 

Organization 


w 


Shi p T. lA>d.sl>inffo~ ( _) Cruise No. o^-Q oo%, 

4 

_ Recorder 


Sunrise: Time j (, $ 

Sunset: Time L1AJL 


Position: 

Position: 


' / 

Lat. Uty ( ' J ( f? ? 
Lat. 0 • 


Long. Il I* 5 H U 

0 

Long. / 


Miles travelled, from 0000 hours to sunrise = ? 7 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


- 79T 
-JLL 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3 - 

4 . 

5 - 


Hourly Positions: 


Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 




-1- 

1 


0200 







0300 







0400 







0500 

■ < 2 .fS) /-- 

4 





>V=v 0600 


Tr r 


/o 



/ . • a 0700 

S' 0 / 






0300 

75 ^ ! 

// 


1“7 



0900 

7 V 7 5 

y/ 'S 3 


- \ — 



1000 

52 V 1 

// 





» ■ 1100 

7 22 

y/ ^T/ 





i*1200 







, ' U300 

7 2z 






' ^ ti4oo 

/a 

// '5 4 


/o 



11 1500 




/ Ur 



1600 


11 ^ V 





O 

& 

r-H 

3 

J ^ 71 






'1800 







i “1900 

& *3 # 






2000 

^ / 






-2100 

* 1 1 

II w 





2200 


I 1 > c / 





i ■ j 23 00 


11 -5 ' 





2400 
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Date 3 . J & Z Shi p/Tt^iL^,,, ( 


) 


Cruise Wo. ox p op 2, 


Organization 


Recorder t~euz± 5 


Sunrise: Time 


Position: Lat._ Long. lLlL<2P 


Sunset: Time I 9 !?Q Position: Lot. CJ ^ ^ ^ Long, LL2_ &£ 

Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = 7/ 

Miles travelled from sunset to 2400 hours = 3 f 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


Hourly Positions: 
Time Latitude 


Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt 
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D8a. 0 (0 ia 7 

( 

Organization 1^03 


oX 9 - 

Shi p/ tMfkiyi**} (_) Cruise No,^«. 

_ Recorder <L gw/ ^ _ 


Sunrise; Tim e y ~ > 3 
Sunset: Time_ 


Position: 
Posit ion: 


Lat .(J_ Z S5 ... / Long. m' si 

Lat. & C> O CJ \ Long, //-^ ? <? 


Miles travelled from 0000 hours to sunrise = 



Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2 L 00 hours 


- J07_ 

-_lfL 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3 - 

4 . 



Hourly Positions: 


2-3 <0 1 Ue>«~t 3r (A-vdan3<±-X 


Time Latitude Longitude Wind Dir , Wind Sp . Wave Dir , Wave Hgt . 


0100 




— 

1- 


0200 







0300 







. ., o4oo 

✓*> i . 5 

/ 1 /: 0 a) 





7 7ft 0500 

r; y : • v • 

—/ / Jp 3 — 





0600 







0700 

2 f & 

, SK 





7" 0800 

2 41 

y> si 





0900 

^ V3 

// pfc> . _ . 





1000 


y.2 





1100 

- f 

y (? 

r 





1200 

4 7 






1300 

%<? 

/ 5 ? 





1400 1 


/ O 





1500 

£3 

r>/ 




- 

1600 

J3S 

3Ji 





1700 


HH 





1600 


4 0 ^ y 





' 1900 

9 00 

23. 





2000 

3 */ 

t-£ 


-> 



2100 


so os 





2200 







" 2300 







2400 
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Date g Z d^LjOl *3 ^ l Shi p TTUJ ^ (_) Cruise No.^2 5 -- g>g«- 2_ 

Organizatio n f ^ 3 5 2 _ Recorde r £ e^i 5 _ 



%/ 

A 

J 

Sunrise: Time {)( 7 . * i> 

Position: Lat. r l 


Long. )/0 32 <■ 

Sunset: Time /f y ! 

Position: Lat. ^ 

Ms , 

Long, /i ’ 



Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



U-L 

±L 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 - 

4 . 

5 - 


Hourly Positions: 

/f ^ z & Sc 3 ■o 

' ’ " Titne Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





T- 


0200 







0300 







0400 







0500 







0^00 

3 

^2. 





0700 

■f'6 






0800 

_ 

//£> ^7 





0900 


*24. 





1000 

_ 

///'/< 





1100 

_ 

au 


I rV Ar 



1200 

j-o 

33 


1 < -7>fv5 

t 



1300 

.47 

, 72 





1400 

li 

ni 3*/ 





1500 


.if 2f 





1600 







11 - 1700 







1800 







1900 

jV.w 

/'/ ' J3 





2000 

/ '5* i 






- =2100 

/ ^/- 

u/ *rc 





233 • 2200 


/ r » i ■ 





2300 







2400 
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Dat e 7 ¥ /)•*** i,t 6 7 'o\ii. vT u/ <*sLyfjn (_) Cruise No. & z 

Organization pO 8 $j^ _ Recorder L&cas/ 5 _ 


Sunrise: Time ’ j S 


Sunset: Time_ / 


Position: Lat. O' '* > l „ 

.I 1 ■■ 1 ——✓ 

Position: Lat. ? 6 /V , 


Long. ill v? «* * 

r 

Long. //U ^ ', 1 


Miles travelled from 0000 hours to sunrise = V 2 - 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 




TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 . 

4. 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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6 

Date 7 ^ - Z. Ship T.uAA ,yti> -» (_) Cruise No. ' 2 - 

Organisat ion T’Ojs *>/ _ Recorde r L e<^w s _ 


Sunrise: Time 06 ZC- Position: Lat. O o LC H , Long. // Z*p 3 . SU' 

Sunset: Time / <jr 3 ^ Position: Lat. 6 p t v , Long. // 2 & 3 -? ^ 


Miles travelled from 0000 hours to sunrise = _ 0 


Miles travelled from sunrise to sunset = Q 
Miles travelled from sunset to 2400 hours = °f 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


• 

1—1 

» i *.• •. m 

\ |» • | Ml ! . 

2. 

^ ^ Sill 

4 

on 


4. 


5. 



Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 



i -1 



0200 







0300 







0400 







0500 







0b 00 







0700 





- 


0800 







0900 





- 


1000 







1100 







1200 







1300 





• 


i 4 oo 







1500 







1600 







1700 







1800 







Ir ' i * 1900 

-€^7- 

■ " ; 4 • j 





2000 







2100 







2200 







2300 







2400 
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Lj e 30 (p ? oil 1 p ~/7IjJ/A <rlt inj, /<?n ( ___ 

Organization pof^^J y _ Recorder Lec^is 


Cruise No.gj^l-j>0o^ 


Sunrise: 


Time ,. 


'*7 5 


Sunset: Time 


2 


Position: Lat . 0 2. ■ (, h , Long. // Z t- 

* * » 

Position: Lat. CJ / f_ 7 /V, Long. // ? g> 4 t 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = i-o 
TIME OF FIX TYPE OF FIX LATITUDE 


LONGITUDE 


Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt 
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Date 3 / (s'? Ghi p~7^^ (_) 

Organization "Po &j>P _ Recorde r Z e<u sis 


Cruise No. Y' 0 O <3 2 - 


c/ 


Sunrise: Time_ (.* 

Sunset: Time // f 


Position: Lat. Oo Long. /, / fy - 1 U 

Position: Lat. c) ,J / K f $ , Long. / // ^ o 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = _19 
Miles travelled from sunset to 2^00 hours = ^ '/ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


Hourly Positions: 
Time Latitude 


Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt 



958b-SI-MNH 
Rev. 9/28/66 



























































































Dat e / $&/J~ & 7 


Llil p 7 T~ - r 4 / ^ f / ? *1 ( 


) 


Cruise No. /V2 L &'~ &&c> 2— 


Organization 

Recorder 









Sunrise; 

TimqS'O ' 4 > 

Position: 

Lat. 2 2 9 ' S . 

Long./// 

*7* 

Sunset : 

Time / 

Position: 

Lat. O * 3 7 J , 

Long.// / 

5 7 








Miles travelled from 0000 hours to sunrise = p / 
Miles travelled from sunrise to sunset = 1 L£_ 


Miles travelled from sunset to 2^00 hours = j<r 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


3 - 

4 . 



Hourly Positions: 


S3? 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 




X r 1 

T - 


0200 







0300 







o 4 oo 







0500 

.ti * s 






0600 1 







0700/ 

.-a a? s 

// 





0800, 


.Z/'JKS 





° 9 Q Qfl 


y/ 'jnfi 





100q o 

/' si 

// \£7 





noq^- 

/ V 7 






120 q n 


// 'St 





230 ^ 

/' 32 . 






IS 

/ '.^.3 r 

S9 





1500^ 

/yy 

/ Ji’co 





1600,, 

/ ^3 

jz of 






O'.nX 

J 3 ' D 0 





1S0Q* 

-£ L ±1 

ft 





1900/, 

0 

t. 

k> 

c 






2000,„ 

>0' /* 

3 





2100*? 

a 

. tik‘e>£ 





2200 







2300 







2400 
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Date Z $00^-6 ~7 Shi p 7 ~ tUadty'L^ ( _) Cruise No. &2- g- & t- 

Organization Recorde r L ec^i r _ 


Sunrise: Time 0 <■ 1 Position: Lat. Op'- O 9 N Long. j j i 5 9 

Sunset: Time /r$/ Posit ion: Lat. 00 * ? J V, Long. // 2 

Miles travelled from 0000 hours to sunrise = O 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 

_ TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


= A <f 

--2J. 


1 . 

2 . 

3 - 

4 . 

5 . 


Hourly Positions: 
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t 


Date ^g/hf~ 3 ^ / 

Organization 


Shi p/ ( 


) 


Cruise No. /? z - o p o 


* 

Re c orde r l 


Sunrise 


: Time 06 ^ 


Sunset: Time__f ± 3>3 


Position: 
Position: 


A/ > 

Lat. c> S ? 6? h / Long, / t ^ ^ t L4 ^ 
Lat. 0 2 V 7 4 ^ Long. / / 2- O & LAs' 


Miles travelled from 0000 hours to sunrise = 



Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 


--ZI 

--jji 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 







3 . 

4 . 



Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 




, . --■■■ - ■— 

1- 


0200 







0300 







0400 







0500 







0600 

/ '-22 73 

/ i2 'Oi U 

) .. 




0700 

/ ' <3/ 

/ /2 OJ 





0800 

/ ‘*/0 

/jz'cc 

f'fiu 




0900 







1000 

r S 9 

///; sy 

} / J f 




1100 

i J oS 


' yJn 

| 



1200 

gi 0 5 

tti 'SS 





1300 

V? o'i 

// 2'£5 





i4oo 


.. jjA‘35 





1500 

2'2 f 

/ J 2' O) 





1600 

a ** <? 

1 / J' 0 2~ 





1700 







1800 

A' H 7 

//2 f P& 

JO 




1900 

d >*L> 






2000 

3 C 2- 






2100 







2200 







2300 







2400 , 
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Date H £ 7 shi p/ UhilnL £» (_) Cruise No. & 2*5 ~ z 

Organizatio n PfQft^P Recorde r / 


Sunrise: Time 

<y v ^ 

Position: 

Lat. 

27 *7 Y 

Long. / It 


Sunset: Time 

/ *3 3> 

Posit ion: 

Lat. 

$ V p 

5 

Long. O/ 

r s 









Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours 


_ TIME' OF FIX TYPE OF FIX _ LATITUDE _ LONGITUDE 

1 . 


3- 

4. 

5. 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 





1 - 


0200 







0300 







0400 







0500 







0600 

£ OQ 

/// 'St 





0700 

a.*' n 

j//' st 





0800 


s s> 





0900 

£>¥'37/* 

/// 'sy 





1000 

6ft.' v/// 

/.. - '£¥ 





1100 

orfSAt 

t*t sy 





1200 

V -5£ 






1300 

~D~¥ r S7~ 

/// ' fS *t . 





O 

O 

-4- 

H 

0 5 OS 






1500 

a S' a 

/// JTV 





1600 

oJ 10 

lit '££ 





I7OO 







ISOO 


i ■ . S ¥ 





1900 

2, 






2000 

-4 5'V 

£7 





2100 

& QA : 






2200 

LU s 

tit 51 





2300 







2400 








-± 2 . 

, <V2_ 
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Date 3 5 g/>^ & 7 

Organizat ion /"^/3 5 /^ 


» 

Shi p /, (Ay^ct <=> 4 / (_) 

* 

Recorder s 


Cruise No. /yz <y- & && Z_ 


Sunrise: Time nr. z o 

Sunset: Time 'fcg H 


Position: 
Posit ion: 


Lat. ° ? &Z ^ 
Lat .Q ' V, 


Long. )( 2 ^ 

(r / 

Long. y y 2 O £ bJ 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 




TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 






4. 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





1 - 


0200 







0300 







o 4 oo 







0500 







,. arj r 0 ^ 00 

• 1 


v 




k iSAjf* *0^00 

'7'O(o Ai 

/yj <2 5 * i A 


1 

I 

i 



0800 

776 

/) O b 





0900 

7 72 £ 

OL 


4 1 



1000 

7 . 3„ a! 

ft a ’ov 


V 



/ 7 0 ; 22. 1100 

7 q/ 






1200 

7 y f2 
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Dat e fg C ,. a/ J- 6 7 Shi p /. (M,^L i-, 1 * ( _) Cruise No 

Organizatio n p () )3 GP _ Recorde r L ^ _ 


Sunrise; Time f > L 1 
Sunset: Time f Jo (/ 


Position: 
Posit ion: 


Lat J C f * / Long. /// > 0 ^ 

Lat. / O ll , Long. /// 3 ? 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3- 

4. 

5. 


Hourly Positions: 

Time Latitude Longitude Wind Dir . -Wfadi Sp . Wave Dir . Wave Hgt . 
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Date 7 Sen/' £ ) Ship 

Organizat ion Z 9 _ 


Sunrise: 
Sunset: 


Tim e 6 C ! 7 
Time / f f 


77 hSct£ L/ty, /bv i 


Cruise No. 


Eecorder 4 ?<*/*$ 


Position: Lat. f*l & C /V? Long. / / ^ 

j 

Position: Lat. f 2 0 &J'K Long. !/ \ 


£7 uu 




Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE_ LONGITUDE 
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Dat e y S P/yf* Zj 7 Sh i p USctfl?y//? * (_ _) Cruise No. 

Organizatio n ?Qft$F _ Recorde r Lrus, s _ 


Sunrise: Tim e/? ? / O Position: Lat. / ? 5 C A Long. /id 3 7 o' 

j / T 

Sunset: Time /*/ z i Position: Lat. HtJLkT Long. / // t ~ 


Miles travelled from 0000 hours to sunrise = 2 - 

Miles travelled from sunrise to sunset = ^ ? 

Miles travelled from sunset to 2400 hours = 2 . y 
_TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 
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4. 

5. 
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Date q 6 7 Shi p (_) Cruise No._ 

Organizatio n Topy^F _ Recorde r bets'* s _ 

" * •* / 

Tim ^7 Z. Position: Lat./ 5 ~ 22 Long, L0_rz$ uj 

Tim e / *( / ^ Pos it ion: Lat. u Z/rt Long. • - } ) Z ? 


Sunrise: 
Sunset: 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 24-00 hours = 


MJL 

?*- 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3 - 
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Dat 7 Shi p 7 T ( _) Cruise No. 

Organizatio n 703 $/* _ Hecorde r /, q _ 


Sunrise: 
Sunset: 


Time ,Q& 5 3 

Time ? 


Position: 
Position: 


~ ' 
Lat. / 7 2 * 7 f y Long. / Z / c t 

4 # 

Lat. ^3 ^ Long^ 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 
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2 . 

3 . 

4 . 

5 . 


Hourly Positions: 

i'i 1716 Lat it ude Longitude -Wl-ad Dir . Wind, Sp . Wave Dir . Wave Hgt . 
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Dat e /3 / 7 Shi p 7 ? n (_) Cruise No. 

Organizatio n pQjbS*^ _ Recorde r L eus* 9 _ 


Sunrise: 
Sunset: 



>\ 
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Posit ion: 
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Long. ) O S> O 9 


Miles travelled from 0000 hours to sunrise 

I (0t> 

Miles travelled from &t=awrse to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 
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4 . 
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Date /*/ ^? Shi p/. (_) Cruise No. 

Organizatio n _ Recorder_/ eu/^s _ 


Sunrise: 
Sunset: 


Tim e 0 (* V 

Time t 2 (J 


* * *■ ^ / / 
Position: Lat ■ / 9 " P / /V , Long. / d C £ <3 ' ' 

o + 

Position: Lat. / /'7 /V , Long. / l .~ MS 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 


xi 


Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 
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4 . 
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Date /S' S-ejvfr^ 7 Shi p X UJ**Ly% „ ( _) 

* 

Organizat ion _ Recorde r / s 


Cruise No. 


Sunrise: Time 0^,0^ 



/ y 

Position: Lat. AY '/ 3 ? 

Long. 10 C 1 

Sunset: Time / / 7 7 

Posit ion: Lat. ( ^ t ; * 

*-* 

Long.// 0 



Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset = ■?0 


Miles travelled from sunset to 2^-00 hours = 
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Date / C 5^ 
Organisation 




Ship (_) Cruise No. 

Recorde r U ecu < s _ 


Sunrise: 
Sunset: 


Time (JC / £ 


Time 

.... ,..., 


Position: Lat. 70 ‘12 -j Long, /// 11 
Position: Lat. ^2- S * Long. // > / 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2L00 hours = 


UJL 

r2 
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Date jy 6 7 Shi p"/ (_) Cruise No. 

Organizatio n _ Recorde r L eov/ 5 _ 


Sunrise: Tim e $Q 9 ^ 
Sunset: Time / c lJ±S 


Position: Lat . 2 ^ # / » 

Position: Lat. * > / f , 


Long. // V 
Long. / / 5 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 


! 17 


Miles travelled from sunset to 2400 hours 
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Dat e / 5 ^ ~7 3 hi P /. (_) 

Organization Z 7 ^J 3 S/^ _ Recorder /L^ax/ <, 


Cruise No. 


lunrise: Time Ot 37 


Position: Lat. > ? OCi Long. /// // 


Sunset: Time 


Position: Lat. 


Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 
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Dat e 11 / 7 

Organizat ion 3 &/? 


$ 

^hip ~/\ (j^g,9 bin/sfc)»} ( 


r 

Recorde r ecus 5 


Cruise No. 


Sunrise: Tim e p {, ^ 0 
Sunset: Time / idj. 


Position: Lat. H Long. _ 


Position: Lat. 


Long. 


/ > A 


!2(o 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2^00 hours = 

TYPE OF FIX 


TIME OF FIX 


LATITUDE 


LONGITUDE 


Hourly Positions: 
Time Latitude 


i 

Longitude Hind Dir. Wind gfe. Wave Dir. 


Wave Hgt 
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